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The analysis of the problem of the use of information technologies implementation as the
tool of the efficiency improving of future physics teachers training to execution of laboratory
session in Optics is considered in the article. The problems and contradictions concerning ICT
tools use in higher education institutions, the work of which is aimed at future physics teachers
training are described.

Due to the specifics of future teachers training in higher education institutions, labor market
requirements and public procurement, the main ICT tools are identified, that are effective in
students’ self-activity work to laboratory session execution. The developed list of electronic
resources is divided into blocks according to the topics of laboratory works in Optics. The
methodology of using of ICT tools at future students training for laboratory session on the example
of individual topics is considered.

Keywords: information technologies, training effectiveness, future physics teacher,
laboratory session in Optics.

Problem statement.

The constant updating of education directions in accordance with the needs of economic and
social development of Ukraine requires specialists (in particular, future physics teachers) to master
the skills of rapid reorientation and operation of a large amount of continuously changing
information and to foresee the continuous professional growth. However, the modern credit-
modular system of the educational process organization in higher education institutions requires the
increasing of students' self-activity work, which leads to a reduction in the number of hours in
curricula of future specialists training, which is allocated for classes, in particular, the laboratory-
practical cycle of studies.

It should be noted the deterioration of the material and technical base of the physical
laboratories of the specialized departments led to the contradiction — the demands of society to the
professional level of future physics teachers and the actual level of their professional training.

Information technologies “based on the methods of collecting, storing, processing,
transmitting and providing the messages using computers and computer networks” have broad
opportunities for solving the problem [7]. The use of information and communication technologies
as the tool to increase the effectiveness of future physics teachers training is determined the need to
increase the level of professional skills, which, in conditions of updating natural and mathematical
education, is a necessary condition for improving its quality.

The analysis of state of ICTs implementation in the educational process has shown the
educational institutions have some difficulties, including:

- insufficient provision by the information and communication technologies and other
equipment - 44%;
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- insufficient qualification of teachers and lectures for implementation and use of information
and communication technologies - 15%;

- conservatism in the use of information and communication technologies in the educational
process - 12%;

- insufficient software development - 20%;

- introduction of information and communication technologies without preliminary testing -
9% [4].

Among the reasons that keep back the use of information and communication technologies in
higher education institutions, organizational and technical ones were called -the lack of free access
to computer equipment and the difficulties with timely repair of computer equipment.

It should be noted the analysis of the state of ICT tools use in higher education institutions,
its” work is aimed at training of future physics teachers, has found such contradictions:

1) the need of the laboratory session implementation in the general course of Physics (in
particular Optics) in accordance with the requirements of modern physical education and the lack of
sufficient practical training at secondary school learning;

2) the objective didactic potential of ICT using during the preparation for experimental tasks
implementation of the laboratory session in Physics (in particular, Optics) and introduction degree
of this potential in order to ensure the dynamism, efficiency and effectiveness of the teacher's
practical activity.

The presence of these contradictions was confirmed by the problem’s actuality of
effectiveness increasing of future physics teachers training by means of information and
communication technologies.

Article’s purpose.

The purpose of the paper is to clarify the possibilities of ICT using as a means of effectiveness
increasing of future physics teacher training at performing laboratory session in the general course
of Physics (in particular, Optics).

To achieve the purpose, the following tasks should be completed:

- to analyze the methodological literature of the research problem;

- to reveal the possibilities of ICT tools using at future physics teachers training;

- to reveal the methodology of students’ self-training at performing laboratory session in
Optics with the help of IC technologies.

The analysis of scientific and methodological literature has shown that the problem of
information technologies using in the educational process is thoroughly and comprehensively
investigated by native and foreign scientists. In particular, R. Gurevich, M. Zhaldak, Y. Zhuk, I.
Zakharova, O. lvanitsky, M. Kademiya, O. Kruts, V. Monakhov, S. Tkachenko and others studied
the problem of ICT use in high school; O. Moreva, O. Spivakovskiy, E. Ospenikova, S.
Chandayeva, V. Sharko and others investigated the possibility of ICT tools using in learning
process of higher education institutions. However, the problem of IC technologies use in the
training process of future physics teachers to laboratory session execution is devoted the insufficient
attention.

Main material.

The analysis of scientific literature has also shown the functional properties of modern
information and communication technologies provide the educational process with the following
objectives:

-ability to collect, store, transmit, transform, analyze and use of various information;

- ensuring the continuity of education and lifelong learning;

- development of personal-oriented learning, additional and advanced education;

- significant expansion and improvement of organizational provision of the educational
process (virtual schools, laboratories, universities, etc.);

- increase of activity of studying subjects in organization and conducting of educational
process;

- independence of the educational process from the place and time of learning;
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- significant improvement and enrichment of methodological and software educational
process;

- ensuring the possibility of choosing the learning individual trajectory;

- development of independent creatively personality;

- development of independent search activity of the student, development of new types of
activity [2, 6].

It should be noted the modern information technologies introduction allows implementing
new approaches in the organization of educational process in the course of general Physics in high
school. Moreover, the ICTs use can increase the intellectual level of students and facilitate the
solving of technological, design, economic, and environmental issues; the Internet is a source of
information for creative projects designing, significantly expansion of learning visibility, as well as
operational control over knowledge and skills mastering [3].

The integral part of the studying process of Physics is the demonstration experiment and
laboratory session. Properly organized physical experiment serves as an effective means of training
such traits of personality character as persistence in achieving the goal, carefulness, diligence in
obtaining facts, accuracy in work, ability to observe, allocate essential features, etc. [3].

Agreeing with the opinion of M. Zhaldak, we believe that modern physics teacher should:

1.to understand the essence of information and information processes, their role in the process
of learning of surrounding reality and creating human activity, in the management of technical and
social processes, in providing communication with the environment;

2. to select and formulate the purpose, perform the task setting, put forward hypotheses, build
information models of the studied processes and phenomena, analyze them with the help of modern
ICTs and interpret the obtained results, systematize the facts, synthesize, comprehend and formulate
conclusions, generalize observations, predict the consequences of decisions and be able to evaluate
them;

3. to obtain a sequence of operations and actions in the activities, develop a program of
observation, experiment;

4. to use the powerful applications of computers, systems of working out text, numeric and
graphic messages, data, databases and knowledge, subject-oriented application systems,
telecommunication systems;

5. to understand the artificial intelligence essence, knowledge models, intellectual-search
systems;

6.to understand mathematical modeling essence, the adequacy of investigated phenomenon
model, the problem statement correctness, the stability of the method of solving and the
corresponding algorithm, the influence of errors on the results of calculations, the mastering of the
elements of computational and program culture;

7. to master the basics of programming, modern subject-oriented information technologies;

8. to master the basics of robotics [1].

The aforementioned contradictions determine the need to use new approaches to self-activity
organization of students, which is a prerequisite for improving the effectiveness of future physics
teacher training. Successfully chosen ICT-tools help to optimize the students' independent cognitive
activity. In the research, we identified the main ICT tools that are effective in self-activity of
laboratory session implementation:

1) modern electronic textbooks, electronic encyclopedias, digital education resources,
electronic interactive simulators, Internet resources, etc.;

2) various audiovisual means that demonstrate physical experiments and allow multiple
reproductions;

3) simulation of processes that are difficult or impossible to reproduce under normal
conditions;

4) virtual physics cabinets and modern virtual laboratories that allow carrying out of complete
laboratory works using electronic models of the necessary equipment;

5) conducting blogs-electronic notebooks in Physics;
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6) the use of cloud services (Google Docs, SkyDrive, etc.), that provide fundamentally new
opportunities for knowledge transfer: online lectures, webinars, integrated practical lessons,
cooperative labs;

7) interactive tests for self-checking and knowledge generalization [8];

8) the designing of mental maps using the software "mind-mapping”, which implements the
visualization of the relationship between the individual concepts and phenomena [5].

The analysis of the state of ICTs use at preparation for the laboratory session in Optics has
shown that most teachers give the general list of literature and electronic recourses of corresponding
course in Physics, without specifying the correspondence between different types of educational
and practical activities. There are significant gaps in future physics teachers training for laboratory
session in Optics implementation.

Studying this problem, we developed the list of electronic resources distributed into blocks
according to the topics of laboratory works in Optics, which is given in Table 1.

Table 1.

List of electronic resources to laboratory session in Optics

Laboratory
Work Topic

Content of E-resource

E-Resource Access Mode

Determination of

Photometry

http://nsportal.ru/shkola/fizika/library/2

1 | the power of the | (presentations) 013/01/31/optika ;
light source by http://edufuture.biz/index.php?title=IIp
the Jolly e3eHTallis_Ha_temy «Dotomerpis. Cu
photometer. na_ciTina. CunoBuii_moTik. OcBiTieHi
CTb»
Light intensity, | https://www.youtube.com/watch?v=-N-
illumination (video | QCK909Uc
fragments). https://www.youtube.com/watch?v=Giz
hoL-
2xkw&index=18&list=PLeOIm2kq0Hc
skFdOgPr7bdTh2RXjZyyTU
Cooling valve | Ventilation photoelectric | http://fhtb.narod.ru/photoelement.pdf
2 | photocell. effect (theoretical
material).
Inner photo effect (video | https://www.youtube.com/watch?v=bM
fragment). kaZ-01m6Q);
https://www.youtube.com/watch?v=fA
wlFobkJ30
Light intensity, | https://www.youtube.com/watch?v=-N-
illumination (video | QCK909Uc
fragment). https://www.youtube.com/watch?v=Giz
hoL-
2xkw&index=18&list=PLeOIm2kq0Hc
skFdOgPr7bdTh2RXjZyyTU
Determination of | Diffraction of light (video | https://www.youtube.com/watch?v=7D
3 | the length of the | fragment). 90nwZGaP4
light wave using a | Diffraction grid (video | https://www.youtube.com/watch?v=hC
diffraction fragment). U_beywf70
grating. Diffraction grids with | https://www.youtube.com/watch?v=ilq
different periods (video | ROB3uYzQ
fragment).

Video fragment, abstract,
diffraction problem on a
diffraction grating.

https://www.getaclass.ru/
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http://nsportal.ru/shkola/fizika/library/2013/01/31/optika
http://nsportal.ru/shkola/fizika/library/2013/01/31/optika
http://edufuture.biz/index.php?title=Презентація_на_тему_
http://edufuture.biz/index.php?title=Презентація_на_тему_
http://edufuture.biz/index.php?title=Презентація_на_тему_
http://edufuture.biz/index.php?title=Презентація_на_тему_
https://www.youtube.com/watch?v=-N-QCK909Uc
https://www.youtube.com/watch?v=-N-QCK909Uc
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
http://fhtb.narod.ru/photoelement.pdf
https://www.youtube.com/watch?v=bMkaZ-o1m6Q
https://www.youtube.com/watch?v=bMkaZ-o1m6Q
https://www.youtube.com/watch?v=fAwlFobkJ3o
https://www.youtube.com/watch?v=fAwlFobkJ3o
https://www.youtube.com/watch?v=-N-QCK909Uc
https://www.youtube.com/watch?v=-N-QCK909Uc
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=Gizh9L-2xkw&index=18&list=PLeOlm2kq0HcskFdOgPr7bdTb2RXjZyyTU
https://www.youtube.com/watch?v=7D9OnwZGqP4
https://www.youtube.com/watch?v=7D9OnwZGqP4
https://www.youtube.com/watch?v=hCU_beywf7o
https://www.youtube.com/watch?v=hCU_beywf7o
https://www.youtube.com/watch?v=i1qR0B3uYzQ
https://www.youtube.com/watch?v=i1qR0B3uYzQ
https://www.getaclass.ru/
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Laboratory
Work Topic

Content of E-resource

E-Resource Access Mode

Diffraction
(interactive model).

grid

http://mieen.ru/about/intellect sobstven
nost/elektronnie-uchebno-
metodicheskie-

kompleksi/interaktiv optika.html#optic
4

Diffraction optics

T]ttp://phvsics.nad.ru/thsics/CvriIIic/D
G10/dg10rus.htm

Experimental
determination of the light
wavelength (virtual
laboratory work).

Project Senina V.G., Korsakov, 2011
(based on the ideas of site http://school-
collection.edu.ru/collection/)

Determination of
the radius of
curvature of the
lens and the
length of the light
wave at observing
Newton's rings

Interference of light at
viewed from thin plates
and films (E.K.Naimi)

http://misis.ru/Portals/0/Download/Pres
s/2011/Interference notes.pdf

Observation  of  light | http://www.virtulab.net/index.php?opti

interference on=com_content&view=article&id=349
:2009-08-22-11-55-36&catid=40:17-
&Itemid=100

Jung’s research https://www.youtube.com/watch?v=p3f
fGBh6Rbo

Light interference | https://www.youtube.com/watch?v=vob

(educational film) xcZ6Xe3E

Newton's Rings, Jung’s | http://mieen.ru/about/intellect sobstven

Interference research | nost/elektronnie-uchebno-

(interactive models)

metodicheskie-
kompleksi/interaktiv kvant fizika.html
#atom?2

Newton's Rings (physical
experiment)

https://www.youtube.com/watch?v=b-

CKYsO6AQI

Determination of
sugar
concentration in
solution using a
sugar meter.

Light polarization
(educational film)

https://www.youtube.com/watch?v=Yz
dPVY4myv0

Video, Abstract, Tasks of
Light Polarization

https://www.getaclass.ru/

circular
light

Linear and
polarization  of
(animation models)

http://physics.nad.ru/Physics/Cyrillic/o
ptics.htm

Malus Law

Verification.

Light Polarization, Double

https://www.youtube.com/watch?v=Yz

refraction (educational | dPVY4myvO ;

film) https://www.youtube.com/watch?v=0a
YrZmUIKOM

Polarization, Polaroids | http://mieen.ru/about/intellect sobstven

(interactive models)

nost/elektronnie-uchebno-
metodicheskie-

kompleksi/interaktiv optika.html#optic
4

Expansion of a linearly
polarized  light  wave
(animation models)

Bttp://phvsics.nad.ru/thsics/CvriIIic/eI.

htm
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http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://physics.nad.ru/Physics/Cyrillic/DG10/dg10rus.htm
http://physics.nad.ru/Physics/Cyrillic/DG10/dg10rus.htm
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
http://misis.ru/Portals/0/Download/Press/2011/Interference_notes.pdf
http://misis.ru/Portals/0/Download/Press/2011/Interference_notes.pdf
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
https://www.youtube.com/watch?v=p3ffGBh6Rbo
https://www.youtube.com/watch?v=p3ffGBh6Rbo
https://www.youtube.com/watch?v=vobxcZ6Xe3E
https://www.youtube.com/watch?v=vobxcZ6Xe3E
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_kvant_fizika.html#atom2
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_kvant_fizika.html#atom2
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_kvant_fizika.html#atom2
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_kvant_fizika.html#atom2
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_kvant_fizika.html#atom2
https://www.youtube.com/watch?v=b-CKYsO6AQI
https://www.youtube.com/watch?v=b-CKYsO6AQI
https://www.youtube.com/watch?v=YzdPVY4myv0
https://www.youtube.com/watch?v=YzdPVY4myv0
https://www.getaclass.ru/
http://physics.nad.ru/Physics/Cyrillic/optics.htm
http://physics.nad.ru/Physics/Cyrillic/optics.htm
https://www.youtube.com/watch?v=YzdPVY4myv0
https://www.youtube.com/watch?v=YzdPVY4myv0
https://www.youtube.com/watch?v=OaYrZmUlKOM
https://www.youtube.com/watch?v=OaYrZmUlKOM
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://mieen.ru/about/intellect_sobstvennost/elektronnie-uchebno-metodicheskie-kompleksi/interaktiv_optika.html#optic4
http://physics.nad.ru/Physics/Cyrillic/el.htm
http://physics.nad.ru/Physics/Cyrillic/el.htm
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two-dimensional
diffraction grating
by diffraction and
microscopic
method

VLV%??J?-?J% Content of E-resource E-Resource Access Mode
Determination of | Determination of | http://distolymp?2.spbu.ru/www/lab_dht
7 | refractive index | refractive index of glass | ml/common/index.html
of glass using a | (virtual laboratory work)
microscope Video, synopsis, tasks in | https://www.getaclass.ru/
geometric optics  (light
refraction, microscope)
Determination of | Video, summary, tasks in | https://www.getaclass.ru/
8 | refractive index | geometrical optics
and average | (refraction of light,
dispersion of | complete internal
liquids using | reflection)
Abbe Light dispersion | http://physics.nad.ru/Physics/Cyrillic/o
refractometer (animation models) ptics.htm
Experimental Project Senina V.G., Korsakov, 2011
determination of refractive | (based on the ideas of site http://school-
index (virtual laboratory | collection.edu.ru/collection/)
work)
Determination of | Video, summary, tasks in | https://www.getaclass.ru/
9 |the main focal | geometric Optics
distance of | (collective lens, image in
collective lens. collective lens, scattering
lens, magnifying glass)
Construction of images in | https://www.slideshare.net/0508510268
lenses (presentation) VJDOC12/ss-31373034
Determination of optical | Project Senina V.G., Korsakov, 2011
force and focal distance of | (based on the ideas of site http://school-
a thin lens (virtual | collection.edu.ru/collection/
laboratory work)
Distortion in  collective | http://physics.nad.ru/Physics/Cyrillic/o
lens (animation models) ptics.htm
Study of the | Video, summary, tasks in | https://www.getaclass.ru/
10 | visual tube.(study | geometric Optics
of optical | (collective lens, scattering
systems) lens, magnifying glass,
telescope, reflecting
telescope, refracting
telescope)
Determination of | Reflection of light with a | http://www.virtulab.net/index.php?opti
11 | the focal distance | concave mirror  (flash | on=com_content&view=article&id=92:
of the concave | model) 2009-08-22-11-54-42&catid=40:17-
mirror. &Itemid=100
Determination of | Observation  of  light | http://www.virtulab.net/index.php?opti
12 | parameters of | diffraction on=com_content&view=article&id=349

:2009-08-22-11-55-36&catid=40:17-
&Iltemid=100
https://www.youtube.com/watch?v=7D

90nwZGqP4
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http://distolymp2.spbu.ru/www/lab_dhtml/common/index.html
http://distolymp2.spbu.ru/www/lab_dhtml/common/index.html
https://www.getaclass.ru/
https://www.getaclass.ru/
http://physics.nad.ru/Physics/Cyrillic/optics.htm
http://physics.nad.ru/Physics/Cyrillic/optics.htm
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
https://www.getaclass.ru/
https://www.slideshare.net/0508510268VJDOC12/ss-31373034
https://www.slideshare.net/0508510268VJDOC12/ss-31373034
http://school-collection.edu.ru/collection/
http://school-collection.edu.ru/collection/
https://www.getaclass.ru/
http://www.virtulab.net/index.php?option=com_content&view=article&id=92:2009-08-22-11-54-42&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=92:2009-08-22-11-54-42&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=92:2009-08-22-11-54-42&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=92:2009-08-22-11-54-42&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
http://www.virtulab.net/index.php?option=com_content&view=article&id=349:2009-08-22-11-55-36&catid=40:17-&Itemid=100
https://www.youtube.com/watch?v=7D9OnwZGqP4
https://www.youtube.com/watch?v=7D9OnwZGqP4
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\I/‘V%tiokr.?_tggi% Content of E-resource E-Resource Access Mode
Fresnel Observation  of  light | http://www.virtulab.net/index.php?opti
13 | diffraction study | diffraction on=com_content&view=article&id=349
:2009-08-22-11-55-36&catid=40:17-
&Itemid=100
https://www.youtube.com/watch?v=7D
90nwZGqP4
Fraunhofel Observation  of  light | http://www.virtulab.net/index.php?opti
14 | diffraction study | diffraction on=com_content&view=article&id=349
:2009-08-22-11-55-36&catid=40:17-
&Itemid=100
Light diffraction (video | https://www.youtube.com/watch?v=7D
fragment) 90nwZGqP4
Fraunhofer diffraction | https://ido.tsu.ru/cd-dvd/0/1410/
study on the slit (virtual
laboratory work)
Fraunhofer's diffraction on | http://physics.nad.ru/Physics/Cyrillic/op
one and two slits | tics.htm
(animation models)

Let's consider the self-activity methodology of students to perform laboratory session in
Optics.

At the work "Determination of the length of light wave using a diffraction grid", the stages of
self-activity of students foresee the following actions:

1. to study the instructions for laboratory works provided by the teacher. In this case, the
student should consider the theoretical material, note in the notebook the order of work, learn the
list of necessary equipment and instructions.

2. Watch video-fragments. Describe the physical experiments shown in video clips.

Fig. 1. Video fragment Fig. 2. Video fragment Fig. 3. Video fragment
“Light Diffraction” "Diffraction Grid" screenshot. "Diffraction grids of different
screenshot. periods™ screenshot.

3. Go to http://mieen.ru/about/intellect sobstvennost/elektronnie-uchebno-metodicheskie-
kompleksi/interaktiv_optika.html#optic4 . Watch the interactive model “Diffraction Grid”. Explain
the observed picture (Fig. 4).
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Fig. 4. Screenshot of "Diffraction Grid" interactive model.

In the work "Determination of refractive index and average dispersion of liquids using the
Abbe refractometer” students should perform the following self-activity stages:

1. to study the instructions for the laboratory work provided by the teacher. In this case,
student should study theoretical material, note in notebook the rules of work’s procedure, learn the
list of necessary equipment and instructions for their use.

2. Go to the link https://www.getaclass.ru/ .

- in the section "Light Refraction" select “Tasks”. Solve the proposed tasks; write the solution
in the notebook;

- watch the video "Light Refraction". Describe the phenomena and explain it (Fig. 5).

Fig.5. Screenshots of video "Light Refraction™.

3. Go to http://school-collection.edu.ru/collection/ . Using the clues to execute the virtual
laboratory work (Fig. 6)

oK

MpenoMaswwyi yron 30 rpanycoe
X00 FABOTH

1. YCTAHOBWTE NMHHUIO B NDAOXEHHE HAWMEHEWETD 0TKAOHEHHS.
2. W3MepbTe Yyron HAWMEHLWErD OTKAOHEHHWS.

3. BeluMCAKMTE NOKA3ATeNL NPENOMAEHWS .

4. BUMOAHWUTE DMUCAHHLIE BHIIE ONHTH A8 APYrHX AAWH BOSH.
5. MocTpoiTe rpadgHK 38BMCUMOCTH N OT AAWHE BOAHB.

6. CnenaiiTe BoBOAH M3 BHINOAHEHHOH paGoTh.

Wcnonb3ays nonocy npoKpYTkM, MOXHO NOBOPaYWBaTh
MNpUSMY. NpY 3TOM Yroa OTKAOHEHWS nAyueil NpusMoi
W3MEHAETCH.

Cnena 3a ¢HONETOBOR AWHUER, AoGedTeck, 4TOGH eé

OTKADHEHUE GEAD HAWMEHBWUWM. Jlng 3TOro GenswM UBRaTOM
H306PEXEeH HEOTKAOHEHHHA NPU3MORA AYy.

xo4 pagorTs ﬂ @ j

Fig.6. Virtual laboratory work "Light Dispersion Study" screenshots.
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Conclusions and prospects of further research.

So, it can be argued that information technologies in the field of educational process
organization in Physics substantially influence on the method of students’ work and the results of
their activities. ICT tools enable the teacher of higher education institution to introduce in the
educational process differentiated, person-oriented and individual approaches to the organization of
students’ educational activities.

The practical implementation of the developed methodological recommendations with the use
of information technologies has shown the increasing of the efficiency of students’ work at
laboratory session in Optics implementation. Besides, the ICT tools gives the possibility to intensify
this process through operative access to information and significantly expanding search for the
forms and methods of future teacher's professional activity.

The prospects of further research in this direction are development and implementation of the
methodology of ICT tools use in conducting practical lessons in Optics.
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I'onyapenko T. JL.

XepcoHCHKMH Aep:KaBHUM YHiBepcuTeT, XepCoOH, YKpaiHa

TH®OPMAIIIMHI TEXHOJIOI'I SIK 3ACIF HNIJIBUIIEHHSA E®EKTUBHOCTI
OIITOTOBKU MAMBYTHIX VYYMUTEJIB ®I3UKH [0 JABOPATOPHOI'O
MNPAKTUKYMY 3 OIITUKHA

VY craTTi IpOBEAEHO aHaji3 peanizanii npoliaeMu BUKOPUCTAHHS 1HQOpPMAaLiHUX TEXHOIOT1i
AK 3ac00y MiABHIIEHHS €(QEKTUBHOCTI MIATOTOBKM MaWOYTHIX y4YUTENiB (i3UKU 10 BUKOHAHHS
7a00paTOPHOTO MPAKTUKYMY 3 ONTHUKH. (CXapaKTepu30BaHO MPOOJIEMH 1 CYNEPEYHOCTI MO0
BukopucTtanHs 3aco6iB IKT y 3aknagax BHUILNOI OCBITH, poOOTa SKHX CHIpSMOBaHa Ha MIATOTOBKY
MaiOyTHIX y4uTeNiB (Qi3UKH.
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3BakarouM Ha crienuQiky MiAroTOBKM MalOyTHIX YYUTENIB y 3aKJIa/laX BUIOi OCBITH, BUMOTH
PHHKY Tpalli Ta CyCIiJibHE 3aMOBJIeHHs, BuauIeH! ocHOBHI IKT-3aco0w, ski € e()eKTUBHUMH IPH
CaMOCTIMHIA MIATOTOBIIl CTYACHTIB JO BUKOHAHHS Ja0OpaTOPHOTO MPaKTHKyMmy. Po3pobiieHwmii
MEePENTiK eIEKTPOHHUX PECypCiB PO3MOAUICHUH Ha OJIOKM BIAMOBIAHO 10 TEMATHUKH JaOOpPaTOPHUX
po6iT 3 onrtuku. Ilpunineno ysary Mertonuni Bukopuctanus 3aco0iB IKT npu migrorosui
MalOyTHIX CTYACHTIB 0 BAKOHAHHS POOIT TaOOpaTOPHOIO MPAKTUKYMY Ha MPUKJIIAI OKPEMHUX TEM.

KurouoBi cioBa: indopmariiiini TeXHOJIOT1i, €PEKTUBHICTh MIATOTOBKH, MAaHOYTHIN y4HUTEIh
¢bi3uku, 1a00pPaTOPHUI MPAKTUKYM 3 ONTHKH.

I'onuapenko T. JI.

XepCcoHCKHH rocy1apCcTBEHHbIH YHUBEPCUTET, XePCOH, YKpauHa

NHOOPMALNMOHHBIE TEXHOJIOTHH KAK CPEIACTBO ITIOBBIIIEHUSA
3®OEKTUBHOCTH TMOJIOTOBKH BYJIYIIUX VUUTEJIEH ®W3HKA K
JJABOPATOPHOMY INPAKTUKYMY I10 OIITUKE

B crathe mpoBeneH aHanM3 peaM3alMHd MPOOJIEMBl HCIOIB30BaHHUS HH(OPMAIIMOHHBIX
TEXHOJIOTUH KaK CpeCTBA MOBBIMIEHUS Y3PPEKTUBHOCTH MOATOTOBKH OyIyIUX yuyuTenaen Gpusnku k
BBITIOJIHEHUIO JIAOOPATOPHOTO TpPaKTUKymMa Mo ontuke. OXapakTepu30BaHbI MPOOJIIEMBI U
IPOTUBOPEYUs] OTHOCUTEIbHO Hcmoib3oBaHus cpeactB MKT B BbicMX y4eOHBIX 3aBEICHUSX,
paboTa KOTOPHIX HampaBiieHa HA TIOJATOTOBKY OyIyIINX yYUTEIeH (PU3HKH.

VYuuTeiBasg crenu@uKy MOANOTOBKM OyAyIIMX Y4HTeNed B BBICIIMX Y4EOHBIX 3aBEICHUSX,
TpeOOBaHUSI PBIHKA Tpylda W TOTpeOHOCTH oOmiecTBa, BbiAeneHbl ocHoBHbIe WMKT-cpencrsa,
KOTOpbIE SABISIIOTCA 3()(HEKTUBHBIMU ITPU CaMOCTOSITEIbHON OJTOTOBKE CTYJCHTOB K BBIIIOJHEHUIO
71a00paTOpHOTO NpakTHKyMma. Pa3paboTaHHBIA INEepedyeHb IEKTPOHHBIX PECYPCOB pasfelieH Ha
OJIOKM B COOTBETCTBUM C TEMATUKOH J1aOOpaTOpPHBIX PAabOT MO ONTHKE. YAEIeHO BHUMAaHUE
Metonuke ucnonb3zoBanus cpeacts MKT mpu moaroroBke OynyliMx CTYJEHTOB K BBIIIOJHEHUIO
71a00paTOPHOTO NMPAKTHUKyMa HAa IPUMEpPE OTAEIbHBIX TEM.

KiroueBble ciioBa: nHPpOpPMAIIMOHHBIE TEXHOJIOTHH, 3()()EKTUBHOCTH TOATOTOBKH, OYyIyIIHiA
yUUTENIb PU3UKH, Ta00PATOPHBIN MPAKTUKYM 10 ONTHKE.
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